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Basis of the Report 

a. With regard to the language, the international search was carried out on the basis of: 

the international application in the language in which it was filed. 

I a translation of the inlemationa) application into 



c. 



3. 
4. 



, which is the language 

of a translation fiirnished for the purposes of international search (Rules 12.3(a) and 23.1(b)) 

This international search report has been established taking into account the rectification of an obvious mistake 

authorized by or notified to this Authority under Rule 91 Rule 43.6 bis{a) 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. 1. 

Certain claims were found unsearchable (See Box No II) 

Unity of invention is lacking (See Box No. Ill) 
With regard to the title, 

the text is approved as submitted by the applicant, 
the text has been established by this Authority to read as follows: 




With regard to the abstract, 

the text is approved as submitted by the applicant. 

the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box No. IV. The applicant 
may, within one month Itom the date of mailing of this international search report, submit comments to this Authority. 

With regard to the drawings, 

a. the figure of the drawings to be published with the abstract is Figure No. 26 

as suggested by the applicant. 

as selected by this Authority, because the applicant failed to suggest a figure, 
as selected by this Authority, because this figure better characterizes the invention. 



b. I I none of the figures is to be puhhshed with the abstract. 
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Priority 
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Box No. I Basis of this opinion 



1 . With regard to the language, this opinion has been established on the basis of: 

the international application in the language in which it was filed 

I I a translation of the international application into , which is the language of a translation furnished for the purposes of 

international search (Rules 12.3(a) and 23.1(b)). 
^- I I ^his opinion has been established taking into account the rectification of an obvious mistake authorized by or notified to this 

Authority under Rule 91 (Rule 43bisA(a)) 
3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been 
established on the basis of: 

a. type of material 

□ a sequence listing 

□ table(s) related to the sequence listing 

b. format of material 
I I on paper 

I I in electronic form 

c. time of filing/furnishing 

I I contained in the international application as filed. 

filed together with the international application in electronic form, 
furnished subsequently to this Authority for the purposes of search. 



4. I I (n addition, in the case that more than one version or copy of a sequence listing and/or table(s) relating thereto has been filed 

or furnished, the required statements that the information in the subsequent or additional copies is identical to that in the 
application as filed or does not go beyond the application as filed, as appropriate, were furnished. 

5. Additional comments: 
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Box No. V Reasoned statement under Rule 43 l(a)(i) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1. Statement 



Novelty (N) Claims 1-9.1 1-14 and 18>20 YES 

Claims 10. 15-17 NO 

Inventive step (IS) Claims NONE YES 

Claims 1:20 NO 

Industrial applicability (lA) Claims 1-20 YES 

Claims NONE NO 



2. Citations and explanations: 
Please See Continuation Sheet 
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V. 2. Citations and Explanations: 

Claims 10 and 15-17 lack novelty under PCT Article 33(2) as bemg anticipated by US Patent No. 6.725,073 Bl to Motamedi 
(Motamedi). 

In Reference to Claim 10 

Motamedi teaches the use of an optical coherence tomography system for measuring analyte (i.e. glucose concentration). The system 
consists of - 

A device for optically measuring a sample (see figure 10), comprising: 

a) a plurality of light sources emitting light at different wavelength bands centered at different wavelengths (see column 7, lines 57-64 
and claim 4); 

b) a single waveguide to receive and guide the light at the different wavelength bands in a first propagation mode (see 10 and claim 44); 

c) a probe head coupled to the waveguide to receive the light from the waveguide and to reflect a first portion of the light back to the 
waveguide in the first propagation mode and direct a second portion of the light to a sample (see column 2, lines 49-59), the probe head 
collecting reflection of the second portion from the sample and exporting to the waveguide the reflection as a reflected second portion in 
a second propagation mode different from the first propagation mode (see claim 38 and column 3, lines 3-12): 

d) an optical diiTerential delay unit to produce and control a relative delay between the reflected first portion and the reflected second 
portion received from the single waveguide in response to a control signal (see figure 10 and column 6, lines 3-11); 

e) a detection module to receive the reflected first portion and the reflected second portion in the waveguide and to exti ict information of 
the sample carried by the reflected second portion (see figure 10); and 
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0 a control unit, which produces the control signal to the optical difTerential delay unit, to set the relative delay at two different bias 
values to select a layer of material inside the sample to measure an optical absorption of the selected layer at each and every wavelength 
from the different light sources (see column 9, lines 1-7). 

in Reference to Claims 15-17 

Motamedi has been shown to teach all of the limitations of claim 10. In addition Motamedi further teaches: 
Re claim 15. 

The device as in claim 10, further comprising an optical element to receive the light ai different wavelength bands from the light sources 
and to combine the received light into the single waveguide. (see figure 10, and column 7, lines 57-64). 

Re claim 16: 

The device as in claim 10, wherein the light sources are fixed in their emitting wavelengths(see column 7, lines 54-56). 
Re claim 1 7: 

The device as in claim 10, further comprising a mechanism to move a position of the second portion of the light relative to the sample to 
measure different locations on the sample (see column 3, lines 6-8 and 34-36). 

Claims 1-9, 1 1-13 and 18-20 lack an inventive step under PCT Article 33(3) as being obvious over US Patent No. 6,725,073 Bl to 
Motamedi (Motamedi) 

in view of US Patent No. 5,803,909 to Maki (Maki). 



In Rgfcrence to Claims 1 

Motamedi teaches: 
A method, comprising: 

a) combining and guiding optical radiation from a plurality of light sources, each emitting at wavelengths within a specu-al band 
different from others, towards a sample through a common optical waveguide (see figure 10, abstract, claims and 4 and column 7, lines 
57-64); 

b) reflecting a first portion of the combined radiation away from the sample at its vicinity while directing a second portion of the 
combined radiation to reach the sample (see figures 10, and column 3, lines 5-9); 

c) collecting and guiding at least part of the reflected first portion and at least part of a reflected second portion from the sample towards 
a detection module through the common optical waveguide (see figures 10, and columns 2, lines 49-57 and 3, lines 9-10); 

However, Motamedi does not explicitly disclose a method comprising: 

d) separating the light into a plurality of spectral bands corresponding to emitting spectral bands of the light sources; and 
directing light radiation of the separated spectral bands to a plurality of light detectors, respectively. 

Maki, in the same field of endeavor* discloses a multispectral optical system for imaging and measuring various metabolic parameters 
within the body (see figure 2 and abstract). Maki cites the implementation of a plurality of multispectral light irradiation and receiving 
units in order to measure the "interior of a living body with ease without adversely affecting the living body* (see column 1 , lines 6-14). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the invention to have included the step of 
"separating the light into a plurality of spectral bands corresponding to emitting spectral bands of the light sources; and directing light 
radiation of the separated spectral bands to a plurality of light detectors, respectively" of Maki in the method of Motamedi in order to 
facilitate the measurement and imaging of in vivo information using light as explicitly taught by Maki (see column t. lines 9-1 1). 

In Reference to Claim 2 

Motamedi in view of Maki has been shown to teach all of the limitations of claim 1 . Motamedi further teaches: 
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"The method as in claiml, further comprising controlling the reflected first portion to propagate inside the common waveguide in a first 
propagation mode and the reflected second portion to propagate inside the common waveguide in a second propagation mode that is 
different from the first propagation mode (see figure 10 and claim?). 

Therefore, Motamedi in view of Maki teaches all claim 2 limitations. 



In Reference to Claim 3 

Motamedi in view of Maki has been shown to teach all of the limitations of claim 2. Motamedi further teaches: 

"The method as in claim 2, wherein the first propagation mode is a first polarization mode of the common waveguide and the second 
propagation mode is the second polarization mode that is perpendicular to the first polarization mode of the common waveguide (see 
figure 10 and claim?). 

Therefore, Motamedi in view of Maki teaches all claim 3 limitations. 



In Reference to Claim 4 

Motamedi in view of Maki has been shown to teach all of the limitations of claim 1 . Motamedi in view of Maki further teaches: 

" The method as in claim 1, further comprising using broadband light emitters as the light sources, wherein each emitter has a broad 
spectrum centered at a wavelength different from wavelengths of other emitters" (see Maki column 4. lines 7-14 and column 8. lines I- 
10). 

Therefore, Motamedi in view of Maki teaches all claim 4 limitations. 



In Reference to Claim 5 

Motamedi in view of Maki has been shown to teach all of the limitations of claim 1 Motamedi in view of Maki further teaches: 

"The method as m claim 1, further comprising using tunable laser sources as the light sources, wherein each tunable laser source emits 
coherent light al a wavelength tunable through a spectral band that is different from spectral bands of other tunable laser sources" (see 
Maki column 8, lines 8-15). 

Therefore, Motamedi in view of Maki teaches all claim 5 limitations. 



In Reference to Claim 6 

Motamedi in view of Maki has been shown to teach all of the limitations of claim 1 . Motamedi in view of Maki further teaches: 

"The method as in claim 1, further comprising: producing a delay between the reflected first and second portions; and modulating the 
relative delay between the reflected first portion and the reflected second portion to measure a variation in power of light at each light 
detector" (see Motamedi column 6, lines 5-1 1 and claim 44). 

Therefore, Motamedi in view of Maki teaches all claim 6 limitations. 

In Reference to Claim 7 

Motamedi in view of Maki has been shown to teach all of the limitations of claim 1 . Motamedi in view of Maki further teaches: 

"The method as in claiml , further comprising: adjusting a relative delay between the reflected first portion and the reflected second 
portion received from the single waveguide at two different delay values to select a layer of material inside the sample to measure an 
optical absorption of the selected layer at each and every wavelength from the different light sources" (see Motamedi claim 44). 

Therefore, Motamedi in view of Maki teaches all claim ? limitations. 

In Reference to Claim 8 



Mofamedi m view of Maki has been shown to teach all of the limitations Ql claim 1. Motamedi in view of Maki further tcachcs: 
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" The method as in claim 1, further comprising simultaneously directing light from the different light sources through the smgle, 
common waveguide to the sample" (see Motamedi figure 10 and column 7, Imes 57-64). 

Therefore, iMotamedi in view of Maki teaches all claim 8 limitations. 

In Reference to Claim 9 

IVIotamedi in view of Maki has been shown to teach all of the limitations of claim 1 . Motamedi in view of Maki further teaches: 

"The method as in claim I, further comprising sequentially directing light from the different light sources, one at a lime, through the 
single, common waveguide to the sample" (see Maki columns 4, lines7- 16 and 1 6, tines 3- 1 5). 

Therefore, Motamedi in view of Maki teaches all claim 9 limitations. 
In Reference to Claim 1 1 

Motamedi has been shown to teach all of the limitations of claim 10. However, Motamedi fails to explicitly disclose: 
"The device as in claim 10, wherein the detection module comprises: 

an optical device to separate light at different wavelength bands into different beams; and a plurality of optical detectors to respectively 
receive and detector the different beams". 

Maki*s implementation of a multispectral in vivo optical sensing imaging and measurement device with multiple light sources and 
detectors has already been discussed (see rejection for claim 1, limitation d; see also Maki figure 2 and column 8, lines 1-30). Once 
again, Maki asserts that the novelty of his invention is that it enables measurement of the "interior of a living body with ease without 
adversely affecting the living body' (see column 1, lines 6-14). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the invention to have included the step "wherein 
the detection module comprises: 

an optical device to separate light at different wavelength bands into different beams; and a plurality of optical detectors lo respectively 
receive and detector the different beams*' of Maki in the method of Motamedi in order to facilitate the measurement and imaging of in 
vivo information using light as explicitly taught by Maki (see column I, lines 9-1 1). 

In Reference to Claim 12 

.Motamedi has been shown to teach all of the limitations of claim 10. Motamedi further teaches: 
The device as in claim 10, wherein the detection module comprises: 

a) an optical device to convert a part of received light in the first propagation mode and a part of received light in the second propagation 
mode into light in a third 

propagation mode that propagates along a first optical path and to convert remaining portions of the received light in the first and the 
second propagation modes into light in a fourth propagation mode that propagates along a second, different optical path (see figure 10, 
abstract and columns 2, lines 55-67); 

b) a first optical element in the first optical path to separate light at different wavelength bands into a first set of different beams (see 
figure 10 and column 3, lines 3-11); 

d) a second optical element in the second optical path to separate light at different wavelength bands into a second set of different 
beams(see figure 10 and column 3, lines 3-11): 

However, Motamedi fails to explicitly teach the claim 10 device limitations below, but Maki does: 

c) a plurality of first light detectors lo respectively receive and detect the first set of different beams from the first optical element (see 
figure 2, reference marks 8a-8c, and column 8, lines 1-30); 

e) a plurality of second light detectors to respectively receive and detector the second set of different beams from the second optical 
element (see figure 2, reference marks 8d-8f, and column 8, lines 1-30); 

Maki cites reducing the measurement time and thereby lessening the test burden on a patient and improving overalJ system operating 
efficiency (see column 2, line s 44-4«^ as key benefits to this approach. 
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Therefore, it would have been obvious to one of ordinary skill in the art at the time of the invention to have included the step "wherein 
the detection module comprises: 

a plurality of first and second light detectors" of Maki in the method of Motamedi in order to facilitate the time to obtain a measurement 
and improve system efficiency as explicitly taught by Maki. 

In Reference to Claim 1 3 

Motamedi has been shown to teach all of the limitations of claim 1 L Motamedi further teaches using an interferometer to effect the 
necessary signal conditioning(interference) needed between reference and measurement signals in order to image and measure the 
sample of interest. It is well known in the art that gratings offer an alternative to accomplish similar ends with regard to signal 
interference. Therefore, barring unexpected results, gratings would not offer any patentable distinction over interferometers and would be 
solely used as a matter of design choice. 

Therefore, Motamedi m view of Maki teaches all claim 13 limitations. 
In Reference to Claims 18-20 

Claims 18-20 and corresponding device claims 10-12 differ only in the specification of the type of light source. In the case of claims 18- 
20, the light source is a plurality of tunable laser sources. 

Maki further discloses that the light source may be from a "plurality of laser sources" as well (see column 16, lines 8-15). 



Claim 14 lacks an inventive step under PCT Article 33(3) as being obvious over US Patent No. 6,725,073 Bl to Motamedi (Motamedi) 
in view of US Patent No. 6,377.840 B 1 to Gritsenko (Gritsenko). 
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